Abstract: Securing public participation in environmental actions such as recycling, energy 22 conservation measures and green consumerism is a means of progressing towards 23 sustainable consumption. Participation in environmental actions (EAs) has typically been 24 studied from the individual perspective, thus largely ignoring the social context of the 25 household which may undermine effective behaviour change and green marketing 26 strategies. This paper advances understanding of the adoption and practice of EAs from 27 the household perspective by drawing together the limited and fragmented work which has 28 examined EA participation from the household perspective, and integrating it with two 29 relevant literatures -the household decision making literature and the literature which has 30 examined EA participation from the individual perspective. The literatures are drawn 31 together into a framework covering household member involvement in EA adoption and 32 practice, the decision making process leading to EA adoption, decision making strategies 33 and communication within the household, the maintenance of repetitive EAs, the factors 34 influencing household member involvement including activity types and situational, 35 household and individual characteristics, and how the individual characteristic of relative 36 interest is shaped. We make a theoretical contribution by presenting a holistic 37
Introduction 44
Humanity's Ecological Footprint (a measure of human impact upon the planet's natural resources) 45 now exceeds the planet's ability to regenerate renewable resources and absorb CO 2 waste by 50 per 46 cent [1] . In response, as a means of progress towards environmentally sustainable levels of 47 consumption in more economically developed countries, government and non-governmental 48 organisations advocate public participation in environmental actions (EAs) in the home and everyday 49 life, such as recycling, energy conservation measures and green consumerism. 50
The rise of the sustainable consumption agenda has been accompanied by the proliferation of 51 research into EA participation. Two main bodies of knowledge have emerged from this voluminous 52
literature. The 'determinants of behaviour' body of knowledge represents an understanding of the 53 broad range of internal and external factors which may influence behaviour and interact with each 54 other, categorised for example by Stern [2] as attitudinal factors including general environmentalist 55 disposition and behaviour-specific norms and beliefs, personal capabilities including financial 56 resources and behaviour-specific knowledge and skills, contextual factors including appropriate 57 infrastructure and social norms, and habit and routine. The 'behaviour change' body of knowledge 58 represents an understanding of how to most effectively bring about voluntary behaviour change. 59
Traditionally, research that has contributed to these two bodies of knowledge has used the individual 60 as the unit of analysis, thus ignoring that the adoption and practice of EAs actually takes place in, and 61 is shaped by, the social context of the household. While some research programs have focused on 62 households, they have been concerned with developing socially and technologically innovative 63 scenarios for sustainable household consumption [3] [4] [5] , rather than relying on efficiency-based EAs. 64
The work of Shove [6, 7] has examined how practices pertaining to environmentally significant 65 consumption are shaped within everyday life, but a growing number of studies have explicitly taken 66 the household as the unit of analysis and begun to explore how individuals within households interact 67 with respect to the adoption and practice of EAs [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . For example, as highlighted above, one factor 68 which is deemed to influence behaviour is social norms. While some studies have referred to the 69 importance of the influence of household members within discussion of social norms, e.g. Ewing [21] , 70 Kok and Siero [22] , this issue is more typically overlooked. However, household-focused research has 71
identified 'the influence of gatekeepers acting as social catalysts and driving the acceptance of pro-72 environmental behaviour' within the household [23, p. 321] . Similarly, taking the individual as the 73 unit of analysis has also overlooked the division of responsibility within the household for EA 74 adoption and practice. However, household-focused research has highlighted a relationship between 75 gender, the domestic division of labour and involvement in EA adoption and practice [9, Sustainability 2015, 7 3 14, 18, 20, 24, 25] . Thus, as widespread adoption of EAs by the public remains a considerable and 77 pressing challenge for policy makers, a greater understanding of the household as the social unit 78 represents an informative avenue for behaviour change and green marketing strategies [23] . 79 As a first step to advancing holistic understanding of EA participation from the household 80
perspective, we present a conceptual framework of the adoption and practice of EAs in households 81 derived from the literature (Figure 1 ). This framework brings together the largely unlinked work 82 which has examined EA participation from the household perspective (the 'household literature'), and 83
integrates it with two other literatures of relevance. Firstly, the household decision making literature 84 (the 'HDM literature'), which has had limited application to the study of EA participation [12] . The 85 framework is particularly informed by Lee's [26] model of family buying behaviour and Levy and 86 Lee's [27] framework of family decision making. Secondly, the literature which has examined EA 87 participation from the individual perspective (the 'individual literature'), specifically the literature 88 pertaining to the determinants of behaviour and the limited and fragmented work which has examined 89 behaviour change in a natural setting (as opposed to in response to specific intervention strategies).
90
The framework is focused on lone EAs (i.e. single EAs considered in isolation), but incorporates some 91 commentary about patterns of adoption and practice across EA repertoires (i.e. the collection of EAs 92 evident in the household). The framework recognises that while the adoption and practice of EAs may 93 be underpinned by the conscious minimisation of environmental impact, EAs may also be driven by 94 non-environmental motivations (e.g. saving money in the case of energy conservation measures) and 95 may be more matters of habit as opposed to conscious behaviour. The framework is presented in 96 Figure 1 with the following discussion structured around each component of the framework in turn, 97 including relationships between components. As such, the discussion begins with 'household member 98 involvement in EA adoption and practice' (section 2), followed by the related components of 'adoption 99 (decision making process) and practice' and 'recycling/composting process' (section 3) and 'decision 100 making strategies' (section 4). The discussion then turns to 'maintenance of repetitive environmental 101 actions' (section 5). This is followed by the examination of the four types of factors conceptualised as 102 influencing household member involvement in EA adoption and practice, namely 'activity types' 103 (section 6), 'situational characteristics' (section 7), 'household characteristics' (section 8) and 104 'individual characteristics' (section 9). Lastly, 'shaping relative interest' is considered (section 10), 105 namely how this individual characteristic is shaped by determining factors (section 10.1), which are in 106 turn shaped by underlying circumstances (section 10.2). 107 the 'recycling/composting process' component of the framework in Figure 1 . 201
Decision making strategies 202
The HDM literature contends that some degree of conflict is highly likely in the decision making 203 process as individual preferences are unlikely to be uniform across the household, e.g. Lee Spiro [51] . Thus, the link between the 'decision making 210 strategies' and the 'household member involvement in environmental action adoption and practice' 211 and 'adoption (decision making process) and practice' components of the framework, as represented 212 by dashed lines in Figure 1 . 213 [22] identified family members as the most important references within social norm with 458 friends being less important. Ewing [21] reported that the expectations of household members 459 were important in relation to the decision to participate in kerbside recycling and played an 460 even greater role in relation to the proportion of waste recycled. 461 Ölander and Thørgersen [85] preferred to conceive of opportunity as an objective precondition for 462 the EA but acknowledged its subjective nature. Here, opportunity refers to contextual conditions, 463 which is more objective in nature and the logistics of the EA, which is more subjective in nature. Limited attention has been focused on the acquisition of knowledge for action and how it is 523 transmitted through the household [128] . However, in relation to individuals, a number of studies have 524 highlighted the passive nature of the acquisition of knowledge for action, e.g. through seeing recycling 525 facilities, recycling scheme leaflets, the media, shops and supermarkets, and information passed on 526 from friends and trusted others [36, 89, [129] [130] [131] [132] . Steedman [132] focused on the acquisition of 527 knowledge and described actively seeking out information on EAs as a 'specialist concern' (p. 1) as 528 only 19 per cent of consumers had sought out information on at least one topic and only eight per cent 529 on five or more topics. However, Steedman [132] also reported an apparent strong positive 530 relationship between seeking information and acting on it: 'it appears that once individuals go looking, 531 the information they find does appear to help them take steps to change their behaviour' (p. 15). 532
Underlying circumstances 533
The determining factors discussed in the previous section are shaped by various underlying 534 circumstances highlighted by the literature pertaining to behaviour change in a natural setting. This 535 literature consists of a limited number of studies which have so far remained unlinked. The underlying 536 circumstances include public debate on environmental issues, transformative experiences, formative 537 experiences during childhood, socialisation in current household, turning points in life course, and 538 change in contextual conditions. 539
The influence of the general public debate on environmental issues underpinning attempts to try and 540 reduce personal environmental impact in every life was recognised by Åberg et al. [9] 
Conclusions and future directions 608
The field of research into EA participation has produced a voluminous literature with a 609 corresponding understanding of the factors/relationships between factors which influence behaviour 610 and also an understanding of how to most effectively bring about voluntary behaviour change. 611
However, by taking the individual as the unit of analysis, such work has typically ignored the 612 relevance of the social context of the household to the adoption and practice of EAs. A growing 613 number of studies have begun to take the household as the unit of analysis and have highlighted issues 614 such as a link between gender, the domestic division of labour and involvement in EA adoption and 615 practice [9, [12] [13] [14] 18, 20, 24, 25] , patterns of communication within the household regarding EAs 616 [12, 14, 19] , and parent to child, child to parent and adult to adult socialisation influences [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . 617
However, the household perspective on EA participation remains under-researched. 618
We have brought together the largely unlinked work which has examined EA participation from the 619 household perspective and integrated it with the household decision making literature, and the 620 literature which has examined EA participation from the individual perspective, specifically the 621 literature relating to the determinants of behaviour and the limited and fragmented work which has 622 examined behaviour change in a natural setting. The result is a conceptual framework of the adoption 623 and practice of lone EAs in households (Figure 1 ), which also offers some insights into patterns of 624 adoption and practice across EA repertoires. Thus, we make an important theoretical contribution by 625 presenting a conceptual rendering which represents a holistic understanding of EA participation from 626 the household perspective, which was previously absent from the literature. It is important to note that 627 given the relative paucity of work which has squarely investigated EA participation from the 628 household perspective and the scant application of the HDM literature to such research, there are a 629 number of elements of the conceptual framework that require further empirical investigation in order 630 to advance the framework: 631  The applicability of the spectrum of involvement in EA adoption from one individual being 632 responsible for EA adoption in a specialised role through to all individuals being responsible in 633 a shared role in relation to different EAs requires exploration. The same can be said for the 634 spectrum of involvement in EA practice, particularly with respect to recycling, and the 635 spectrum of general responsibility for EA adoption and practice across the EA repertoire 636 including the relevance of the concept of the household EA officer. 637  Further to the applicability of these spectrums of involvement is the identification of the 638 detailed nature of these different involvement distributions. Inherent in this is examination of 639 the applicability of the framework of relative influence across the decision making process and 640 the nature of the decision making process itself in relation to EA adoption. 641  Given that the explanation of role structure has greater theoretical value than simply identifying 642 role structure [80, 146] , how activity types, individual characteristics, situational characteristics, 643 and household characteristics influence household member involvement in EA adoption and 644 practice, and how such factors are shaped and influence each other, warrants greater attention. 645
 Following on from a more detailed understanding of the different distributions of involvement 646 in EA adoption and practice, is a more detailed understanding of the different routes to EA 647 practice (i.e. the combinations of a particular distribution of involvement in EA adoption 648 associated and a particular distribution of involvement in EA practice). This leads to the 649 question of whether particular routes to EA practice produce greater environmental benefits. 650  Examination of the applicability of the framework of decision making strategies within a wider 651 exploration of conflict-ridden and peaceful interpersonal influence processes, particularly the 652 nature and mechanisms of socialisation influence from one household member to another. is a cross-cutting issue but has particular relevance to the mechanisms of socialisation influence 660 and the transmission of knowledge for action. 661
By identifying these avenues for exploration, we have also set out a clear agenda for empirical 662 research into EA participation from a household perspective. Such research will allow the conceptual 663 framework to be developed further, and contribute towards a more thorough understanding of the 664 social context of the household for the benefit of more effective behaviour change and green marketing 665 strategies. 666
